S1. The culture medium for microalgae
The inoculum cells for the biofilm cultivation were pre-cultured in 500 mL flasks containing 100 mL nutrient media. For N. oculata and Chlorella sp., f/2 medium was used, while, for C. pyrenoidosa, BG-11 medium was used. The composition of f/2 medium and BG-11 medium can be found in Table  S1 , S2, and S3. Note that, during biofilm cultivation, the culture medium (N. oculata and Chlorella sp.: f/2; C. pyrenoidosa: BG-11) was solidified with 1% agar. Figure S1 . The morphology of microalgae cells and the cultivated microalgae biofilm: Nannochloris oculata (a1, b1), Chlorella sp. (a2, b2), and Chlorella pyrenoidosa (a3, b3).
S2. The morphology of microalgae cells and the cultivated microalgae biofilm

S3. The characterization of light source
During biofilm cultivation, a white light-emitting diode (LED; JK-W300200, J&K Photoelectric Technology, China) fixed above the bioreactor served as the light source for microalgal growth. The light spectrum of white LED was characterized with a fiber spectrometer (USB4000, Ocean Optics Inc., USA), as shown in Figure S2 . Figure S2 . The light source and its light spectrum.
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S4. Protein and carbohydrate determination
The protein content was qualitatively measured using a colorimetric method [1, 2] , in which microalgae biomass was pretreated with thermal alkaline and bovine serum albumin was used as the standard sample. The relationship between the content of bovine serum albumin and the optical density of solution is shown in Figure S3 . 
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The carbohydrate content was determined with the phenol-sulfuric method [3, 4] , in which the glucose was used as the standard sample. The relationship between the content of glucose and the optical density of solution is shown in Figure S4 . 
